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Abstract of WO02072594 

A novel glycosyl derivative which is a cyclic tetrassacharide represented by cyclo{}6)- alpha -D- 
glucopyranosyt-(1}3)- alpha -D-glucopyranosyl-(1}6)- alpha -D-glucopyranosyl-(1}3)- alpha -D- 
glucopyranosyl-(1}}. It Is a branched cyclic tetrassacharide in which one or more hydrogen atoms of the 
hydroxyl groups have been replaced with an optionally substituted glycosyl group {provided that when the 
hydrogen atom of the hydroxy! group bonded to the 6-position carbon in each glucopyranosyl Is the only 
hydrogen atom which has been replaced, the substituent is a group selected among glycosyl groups 
excluding D-glucosyl). 
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^ tj z\)i zj - X m 3 EJ. ± m m . m x. 11 . m 3 m ± co v h u zf m . ;i/ h -7- 

=^ 7. h 0 y . y n ^- X h U > . T ^: □ - X . 7^ □ ^ ^ > . nl ir# t4 M . Wi {t K S) 

. mitm m . if u zj - y > u ^ ^ . a # . ^^^^ u n y ^ m ^ i¥ t l . it ^ 1 t ^ ^ n 

P ~ :ff "7 ^ h y — "ti ( E C 3 . 2 - 1 . 2 3 il . ^ h — X ^ U n y )V 

^1 « # # <h b . It #t _^ #: b n i/ a ^ S tfe ffi te^ U T . fi « . .h BE r i . ^ ft 
:S K J O T M ^ H ^ D^^ ^ izg (73 -grij :^ ^ 4a >3 ^> R m 4^ P3 ^ ^ ^ ^ . /3 

- ^ ^7 h f> - -tf ^1 . ^ J: - T . ^± ^ -r ^ pg « <7) a; -t- Hi ^ s ^i: ^ :® ^ 10 
^kmm ^ ^: T ^ . T 7. ^ )v ^ )v 7. - - ^ - mw. <D mm M uit -a e 

S 8 :^ ^- n ^ T n S: ^ i5jc 1" ^ o 

a - ^ i7 h " if (EC 3 . 2 . 1 . 22. ) \t . . ;< U H - X S i?* ij 3 

^ ^ ^ # ^ b . K « * C ^ U n ;U at ^ 3g izg » ^ b T . S ^' , _b IE r 1 . 

itjS S « izg ;M J (73 JS T ^ E o M ^ ^ ti ^ ^> K S « Pg «f > # . lb ^ 5t 9 T ^ ^ ti ^ 

^> ^mixmm ^ Yt %k . 

Uy^ — A (EC 3. -2. 1. 17. ) U . N - Tir5^-;l.^htf^> (Sy^jN-Zir^" 
;i' ;i/ n ^ > ) S « /^t « i: b . *S ^ ffi xt ^: b r a3 - 1 , 4 u n ;p |£ ^ $r ^ ti^ U 

ffi X ^1 ^ ^ . #ij X. . N - y -ir ^ V :t U 3 > /j: M ^ U a ;v S ft 20 

#: ^ b . m^^-^^Wt^^^^^)ziy)vm^^mitmm ^ ^ b x . ii # . ._b ie r i . 53^ is ra 
» J CD 31 T:^ ai fc ^ 7\ (7) W Jc: :^ ^ n -2. ^> K . St 1 0 "e :^ $ n ^ K m 

4^ E « ^ ^ « M ?a r> M -r ^ o 

^3 . ± IE T tt . fS ^ CD •» * ^ S Pg M J:: m n T ^1= ffl i± ^ n n i i: b T fit 

T ^ te ^ R ^ izH n t> . Ji (D i: ^j: » ^ ^ 2 ffi J:i. ± a ^ Ti- T ¥ij ,fB t" ^ :i ^ 

\z ^ '0 . ^ h \z m (D 6i wim. ^ m m m, ^ ^ ti 'X: ^ ^ ^ m \t . y i7 u )v v 

X h u y JV-t) 7 h 5 > X X 31 ^ - if i: a - < V h ;ix IS g| m ^ M ^> ^ i± T ffl 
T . [fig ^ * ic ^ S JiS ^ T U 13 S ^ ^ fj: ^ M S o 

# T k: M s * ^ ft^ ffl ^ n «\ it # 5S; 5 T * ^ n ^ R s « /j^^ ^ T ^ ^ 7)^^ ^ 

^ ^ \zy^\ (Dmm o:>u^f:>^ \z X. r) ^m^mu ^ e mikmm ^ w tg $> ^ o fc . m 30 

^ . [W| b # Bf )FI A ^3: cfc ^ HH ^ 1 0 ~ 3 0 4 8 S 2 ^ 'ik n \z m >T. $ n 7c 13 - t: ;r - 

X 4^ X U ^ if ^ . U n - y > X * U ^ - if (EC 2 . 4 . 1 . 1 . ) . ^ )l h 

- X X * U ^ - if ( E C 2 . 4 . 1 . 8 . ) . a - 'SI y — if ( E C 3 . 2 . 

1 . 2 0. ) . :t ^) Zf - 1 , 6 - if )l Z2 iy ^/ - ^ ( E C 3 . 2 . 1 . 10. ) . (S - if 

)in y — if (EC 3 . 2 - 1 - 21. ) y (^:> ±m7: Tz: <Dm wmmmm t 

afe o T t> . ^ tfc Iig 11 ^;l b T U n ;^ S #t 7i?w3 U :^ ± f E T 

-<rc - I n ^ ^ mm-i^mm ^ 'i.f^r ^ m ^ ^ ^ h (D $> ^ m ^ ^ :^^m\z 

^ ^ mmjjfk\z^ f tj \z m ^ T # « t ^9 t:) . ± m ^d n " If :^ - X X U ^ " i^" . 

K ft ^ iz ^ -D r It . ^ ffi CO 1 ^ T -5 ;^ a - X 1 - u > ^ u :3 y Jimm^i^ t L 

xmiXmm \z if zj y Jim ^ L X . - IS: IV 1 ^Ta ^ R . R 5 . R yRrlR , 2 40 

^) m ti ^ 1 mx\± 2 m £X ± U n S =2 •-- >^ :t ;l/ * ^^j: £ co a - 1 , 2 ;l/ n 

;i/ IS ^ # -r ^ U if JV :3 f> jl/ S T $ ^ K IS « W ^ ^ ^ b f# ^ CD T , e W J3 j|; b 

T w m iz m m X ^ ^ . 

£1 ±w^i ^ TzW- m \t ^ n h {i> m 0:) m m X & -D T . co mmiz :fe t (-^i: , g m jt> b 

T IS CD P m ^ ?-|J ffi r ^ 7^^^ > ^ ^ IWi . & ^ ^ CD tJi M f:i O C-^ T CD S f!j iC b o T III 

M m ck V:^ . 

2 . 3 . mitmm ^ (D ^ K 1^ ^ cd g is 

:^^m iz ^ ^ m m -Jj fix ^ m t& ^ ^ iz (4 . b ^] tT^^'-m.miitm m cd m & i-z jt^ m 

^mm . 2 . 3 . \z i^r ^ if v zi y ji m w^mm \ o . ) ^ mm- 
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* U €- m fe -3 t '> V» . L fc )5t o T . * % IK CD ^j-ite ^ ca S ii . «jc A #1 , fc » a , E 
^ S. & U ii) t -r S It ffi CD S T > * , « «ij i^t i: b T rd ^ b T f iJ ;T3 ^ c: t A^" T ^ 

* « W CD id- l!S 3^ :!:^ E3 S « , -g, g tg ^ W L T ^) ^1 i *^ 5. s # M J* a- . W ^£ ^J- & CD ff tiC 
> S, fe * W ± L ; # . fS ^^-^ « ft » K^m Sb X H n T V^ % „ C CD K , eg. 
Mts. >i a . iy a (m ) -J-' + X b U > S , K -> i7 n ^' ^ X h 'J > li . ~> ^ □ 5^' 4' X h 
^ > S , i7 D 7 > M & t" ft!l CD ^ t^c ffi S * » IS -r ^ i: T- , -a iS i!& f-1 J: S ft S- 

ft 1" «5 t *~ f ij t M T- # S . >- n X h U > ^ ^£ £' CD ^ tSc « ® i L T . S M 

a CD CD lig ^ i5 ® « < . •(£ M ft ® « #t « S , ^ « , ^ » OD -7 h X + X K U > t t lo 

I;: #: CD -> ^ n 4- X h U > S ^ u fc S g|5 ^> i^ * fj: ^' t> m m T ^ z, , 

m ''it m m . y = -7 - if a - a -> ^' - -tf C J; T i)- ^ n fj: ^> , ^1 □ ffi HX 

i. T % m itmiR is n-r . s fc > w ® tc <t o t k p $ n t < < , s iC) t fii: p u - cd 7j< 

oTfg||Sn^-Tt'^fi^cD«M>i:t'<St, •(i:*DiJ-«H-^fg;-5tettmKi:L-TCD*^ 

< . '^f 5£ ^£ * l^f • S ffl & i; t L T i!3 T- & ^ ^ t I' i D . H « c°p cd :^ ^ !c « . :/ ;i- 5 > 20 

, h r n 4'- -> x ;b X ^ . U h' n ;i/ t" n U F > T'i i: CD M # SiJ t f)t^ b T ^ ^ij X !i ffi 

5S i: b T -fij ffi -r ^ ^1 t t) fij !c ^ T # ^ o ^ , :^ ?^ m o ^ m m m m it . mmEEm 

MS . its B 14 . PI 0 ft 14 , « S 1* . Ifi 14 > flil o « CD ^ S 15^ it 14 , SI K » 14 CD 14 M 

:H: « b T u s „ b fc o T , * ?g CD ^Miii 3» ra IS b < K c: ti ^ tf It ffl j^S: #) , ffif M 

US ft - M I* ^ , M^n <± & m . * s »J > ^ ± , R 31^ ^~ i b T , m 
ij-m . mm . mn. ft « p"n . is * (S. £ © * « tt ss: * fc w m c f u « t $ , 
m m <D ^ mm ^ m m h h < \t :in ^ ^ ti m m. i& m \-i . -f-o**, jns:^j:*K^^st"-5) 

fc «e) CD SI ijfc t b T fft ffl ^ o i£5. ® fj: 6 tt\ M ^ It . B ^ 3^ H -"^ iir , 1114 f t > PJ' ;S 

, i:Wm. h b A a — X ^ it ^ . — -> :i A* - , V ;V t: h - , 5" h - - )l , i>~ h 

]t u )l n > , X 7- t' V- H , a - ^7* u n ~> ;p X -J- f -> H , 5 * > ;'3 * ti , i^' U -3^ 30 

U -T' > , V — V if- > , b - 7 X /'^ ■:7 5^ JP X X - ;P 7 ^ — > ^ 9"- ;i/ X X 5" JP , ■+?■ U > , 

7-feXJPXTAK, Xi'-^n-X. i^Uv>^ 7^->/j;t"<DftbcD^ft|5|-i:#ffl1-^,c:t 

, X , =^ X h u > , wim . fim td, ^ CO X o u m m M t m m -t ^ ?- % r ^- ^ o t o to 

vt , X U X U t — JP - 4^ -> U h - JP . JP 5=- h — ;P /<£ i! <© f6 A P U — 1=!- f4 -1^ a - ^' U a 
-> JP X 7- b -> H , V — V 7^ > . b - T X ;P 5^ JP - b - X X X JP T X > ;^ ^ JP X X X 

JP, •y--y;?jU>, T-fex;PX7AKRi;xi'5n-xfiif®ia3?.(S2ffiiy.±:CDi^tJ-*^ 
tf ft f4 i f?f ffl b T . f£ * P U - -ff ft S X. « 5^ -f X -y h -g- ^ t b T » B sr f ij ffl -r ^ 

i T ^ -5 „ 

if-^m 'j^i ^m.%xmm < vx z. . cd s t , s /t ^ c b t 

, if 1: , M fl^ , IS ^ »ij fj: if <b g ^ b T . SI . ^ 1* , ffi » 1:*c . « « , aE fjf: , ^ /It 40 

^§im oy ^ &^mi)imm h b < \t:in^-^nmm!$.m f)^ m -r ^ ± ^i. & ft k « , u ft . k ft > 

^ b ft , ft , aft, ts? ft< fj; ® M ft * T * €r a CD #1 S i i < HI fn b . B ^ 14 , Mi m 
\± h Jk (D -c . - flS © fi^c ^ CD -H" ft ft - M ft 5fc 1^ f:: > S K S Si if tr W ^iJ ic. ?ij 

x , F b -> > i/ , -km. ~wm, m^M-t hm. ff^mcom ^ ^z-d ^ . m-o ^ . y - x , y 

^ ^ y -f . # I*J CD n , * b - JP . -> 5^ rL - CD * , X - 7° CD ^ , ~> CD * , -fM ^ hI ft 
m . ^ K> /u , m 3i~ '0 hj . 7 — X' JP -> :x - , =3 - t - -> J. - cf CD =& ffl 11 ft. *4 CD -H" ft 
fl- , M , M ft BlJ ^ &J , K QJ: 91 7i t b T S fl^ T ^ C <h W ^iJ iC ^ M T € ^ , $ Ti; 
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V ti — . ^ 4^ — . AW . ^) y . n — u - a . x 5^ — f ^ u — a . >- — ^ u 

A . U y y )V . > Z> ir — ^ . H - r^ . ^ a n 1/ - h . ^- :x - -f > A . 4^ -^^ :7 p< 

, :^ *^ . 4^ ^ > -7"' ^ - ^i: (Z) 1^ ffi ^ ^ , T X ^ V - A . zy - ^ y h Tj: ?I CO 7KM . 

M:'m(OiyUyym> tK W 7X E (D y u y -/ J y U - ^ ,X K . t: x ^ ~- .X h , y 

)V — y — A V U ^ — X h ^ , i> A . — U — F \ S;^- □ ^ r ?t . fe' ^ CD M • 

. mmoD m X s, ®: . te" w » tt . ^ e « . ^ ?t . b o ^ ^ 5 m tj: ^ m^m.. tc < 
* ^ » oD * . &mmomt<l^<Dm^(om. /n a , y - e (Dwmmshm. Mm/\ a 

. y - ± - . V # n , ^ i7 y . ^ M ^ E (D m M . ^ , * co ±fi -^^ . . n 

> :7\ ^ t~ 56 . C CD D A. -T t . 5^ . 37 -1- . X t: CD ffl ft 7:1: CD ^ a ^ I* ^ . 10 

m^B . mm^ -r ^ ^ . /j^ . m /^x Tm^&~^ n m^m. m:^ . t^y- h y ^\ n > 7* ^ 

?i CD ^ ffi . ?L K S, . Si . « . Jf^ . 1^' m CD Jffi BS . -ffi- IS a . ^ iS: S . if ® S . M 

. fimm fx m ti E (D m M m.n 7K . y > y y y . -^^ y h y - ^ ^ y y y . m >^ 3. - x 

. n - h - . gp ^ L ^ ^ . m y - y" E 00 fip ^ ff^ ^ M \z U . St ¥L ft . ?^ S ft . F 

U > S^J . y ^- F ft p^p . ?^ ft rS :^cf: CD 6- S fX -k ^ ^ (D ^ {t}- |- , S * Si 11 . K BJc 

tx E iz m m \z mmT- ^ ^ . ^tc. . . ^ (d . & ^ ^d ti w ®j * cd 

tz^ (Dmm . IB » ^i: <7> ^? it ± 4^ 4^ tt « ^i: ^ (7) g M 

(Dm. ^ ;t u . a * ^ . □ IX . U y y^ y U - a . m m . . V u - y- . F d y y" 

. u ^ m M . u . y i)^^^ M fx E ^m(Dm m #j . ^ - x F ^ . mV^iU Ey: ^ijm . 20 

ft ffl fp . m.mffuUE(D^mm^m^(D^»^kn±n\ELy:. ^tzM^^^^n . m^im e 
L T . ^ ^ \z ^u^-^^m . ^^ntx E E i.y:^M\zm m^r^ ^ ^ . ff^m^^m. s ^ t u 

T . ^ jij . 14 & 'y Wj^^ W g i4 ^ M ^ fc [1 n trtt J« ft ffl . E ^ p^n 

t'j: ^ \z ^ ^ij (c M ffl T-a- ^ o m . ^ y y — y n > a . - 5 , ~ r . ^7 ^- T • ^ P 
X • X T i7 q: ^ _ g ^ i7 □ >^ y -~ 51 ^ ih [9^ ^ . n D - f Ij M H . F ^ > 

^ 7^:: -^E > . :/ u y y y~ y . x u f n x -5^- > , la ^ $fJ ;f ^- > fj: o * ;F ^ > $ 

W . B C G '7 :^ 5=- > . H * Sa 5^ 7 ^ -^3^ > . L ^7 ^ ^ > . U ^ 7 ^ 5^ > . ^ ffi . 

« « m F ^ y F . 7\y^tjimm . \z v %^^y' d y u y u e (d ^i^. m & M ^ ^ m . ^ x v- u > 

. X. ^) 7. u-^ ^ y y . i^np'AXxxzi-jF. 7^F^-!t-fi7U>^ xFl/yF^-<i/>. 30 

mmt) ± y y fx E (D\ii^m 7^ m . y- y ^ y . u y y \i y . l - y y zj j]^ if y m 

. IfF rfi . *f n 5^ 7 -f F . x ;F n\x 7^ a ^- jl . h Z2 y n — ;f cd tf ,^ ^ > ^ W ?^ . E P 

A . D i-i A . Y y ^ ]- y m fx E m S.^ td m m ft K ^ tc x x 7^ ;f S i* . u - if 

. x X "T- X " if. ^7 0::^^:^---'^:. 7^ n 7^ 7 - if . j3 - T ^ ^ - if . V 7 a ^ - if . ;u 
*:t--if, ^^^'-ifTiciiCDFi*^*®. *^fflA#a:4^X. X>y7j^>x4=-X. ^^nl/^x 
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SEQUENCE LISTING 



<1I0> Kabushiki Raisha Hayashibara Seibutsu Kagaku Kenkyujo 



<I20> Branched cyci i c-tetrasaecharides, 4heir .preparat ions aad uses 



<130> 2 
OS0> W0S89 



<210> 1 
<211> 3282 
<212> DNA 

<213> Bacillus globisporus 



<220> 

<221> CDS 

<222> (1),..(3282) 

<zzo> 

<221> sig„peptide 
<222> (1),..(87) 



<400> 1 
alg tat gta 
Met Tyr Yal 
1 

ttg etc tgt 
Leu Leu Cys 

gtt tat cat 
Yal Tyr His 

35 

acg gag egg 
Thr Glu Arg 
50 



agg aat 
Arg Asn 
5 

ttc tgt 
Phe Cys 
20 

gcg cca 
Ala Pro 

agi cca 
Ser Pro 



eta aca 
Leu Thr 

etc ttc 
Leu Phe 

tac gga 
Tyr Gly 

aga gat 
Arg Asp 
55 



ggt tea 
Gly Ser 

gtc ccc 
Val Pro 
25 

ate gat 
He Asp 
40 

ccc gtt 
Pro Yal 



ttc cga ttt 
Phe Arg Phe 
10 

tct att tat 
Ser He Tyr 

gal ctg tac 
Asp Leu Tyr 

gca ggc gat 
Ala Gly Asp 
60 



tct etc 
Ser Leti 

gcc att 
Ala He 
30 

gag att 
Glu He 

45 

act gtg 
Thr Yal 



tct (tt 
Ser Phe 
15 

gat ggt 
Asp Gly 

cag gcg 
Gin Ala 

tat ate 
Tyr He 



48 



96 



144 



192 



30 



40 
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aag ala 
Lys He 
65 

tgg a eg 

.l^-ilir 

tac aac 
Tyr Asn 

gca aaa 
Ala Lys 

gcg aal 
Ala Asn 
130 
gaa tec 
GIu Ser 
145 

gtg ctg 
Yal Leu 

cU tec 
Leu Ser 

gga aca 
Gly Thr 



aca acg 
Thr Tlir 

aaa aac 

lys AsB 

age ggc 
Ser Gly 
lOO 
ggg gac 
Gly Asp 
115 

gag aag 
Glu Lys 

gtt age 
Val Ser 



acc gcc 
Thr Ala 
210 
gat aag 
Asp Lys 
225 

tig att 
Leu He 



aal gcg 
Asu Ala 

ttt acg 
Phe Thr 
180 
gga acg 
Gly Thr 
195 

tea acc 
Ser Thr 

aat cca 
Asn Pro 

gcc cgt 
Ala Arg 



tgg ccc att 
Trp Pro He 
70 

ggt gtc aat 

Gly. Fa 1 Asu 
85 

aac aac act 
Asn Asn Thr 

gig ate agt 
Yal He Ser 

gtt ale ggt 
Yal lie Gly 
135 

agt ate age 
Ser He Ser 

150 
gtg ccg aat 
Yal Pro Asu 
165 

gcg gat gat 
Ala Asp Asp 



gaa tea gga caa acg get 
Glu Ser Gly Gin Thr Ala 
75 

caa gel get gtc gga gca 
Gin Aia Ala Yal Gly Aia 
90 

gaa gcg aac ctt 
Glu Ala Asn Leu 



t ta age agt 
Leu Ser Ser 



act tgg ctt 
Thr Trp Leu 
215 

ttc aaa ctt 
Phe Lys Leu 

230 
caa tat gac 
GlH Tyr Asp 
245 



tac tgg 
Tyr Trp 
105 
tat acc 
Tyr Thr 
120 

cct ttt 

Pro Phe 

let att 
Ser He 

aca ggc 
Thr Gly 

gtc etc 
Yal Leu 
185 
gga ctt 
Gly Leu 
200 

aca act 
Thr Thr 



gtt cat 
Yal His 

act ttt 
Thr Phe 

acg gat 
Thr Asp 
155 
aca ttg 
Thr Leu 
170 

egc gta 
Arg Yal 

agt aat 
Ser Asn 

tec aag 
Ser Lys 



ggc aac 
Gly Asn 
125 
acc gta 
Thr Yal 
140 

aat acg 
Asn Thr 



agt gtg 
Ser Yal 

age act 
Ser Thr 



tat aag 
Tyr Lys 
235 
acg aat 
Thr Asn 
250 



aag cca 
Lys Pro 

cag gtt 
Gin Yal 

tac aca 
Tyr Thr 
205 
ctg aag 
Leu Lys 
220 

cct gat 
Pro Asp 

cgt aac 
Arg Asn 



tgg gtg acc 
Trp Yal Thr 
80 

gca 1 Ic aaa 
Ala Phe Lys 
95 

ggc act ttt 
Gly Thr Phe 
110 

aag gat ggc 
Lys Asp Gly 

acg gga tgg 
Thr Gly Trp 

aac cgt gtt 
Asn Arg Yal 
160 

aag ate aac 
Lys I le Asn 

175 

tct cca acc 
Ser Pro Thr 
190 

gtt tea gat 
Yal Ser Asp 



gtg aag gtg 
Yal Lys Yai 

gga acg acg 
Gly Thr Thr 
240 

att gcc tgg 

He Aia Trp 
255 



240 



28S 



336 



S84 



432 



480 



528 



576 



624 



672 



720 



7S8 



10 



20 



30 



40 
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tta acc aat 
Leu Thr Asn 

tea ccg get 

,5er ..Pro. A.la 
275 

ttc cgt aaa 
Phe Arg Lys 
290 

aag aat caa 
Lys Asn Gin 
305 

age age ggt 
Ser Sex Gly 

egg ttg gca 
Arg Leu Ala 

ggg ggt agt 
Gly Gly Ser 
355 

gat ttg aaa 
Asp Leu Lys 

370 
aca gcg ctg 
Thr Ala Leu 
385 

tgg gat cgt 
Trp Asp Arg 

aat aal alt 
Asn Asn He 

aac acg ttt 
Asii Thr Phe 
435 



ggc agt 
Gly Ser 
260 

tec gag 



Ser Giu 



cgc gga 
Arg Gly 

aat gac 
Asn Asp 

tat ggc 
Tyr Gly 
325 

acc gaa 
Thr GIu 
340 

gcc gcc 
Ala Ala 

aat gig 
Asn Val 

ccg aaa 
Pro Lys 

caa acc 
Gin Thr 
405 

ccg get 
Pro A[a 
420 

lat alt 
Tyr lie 



aca ate 
Thr lie 

gag ttt 
Giu Phe 

aat gat 
Asn Asp 
295 
cgc acc 
Arg Thr 
310 

all Itc 
He Phe 

cgc acc 
Arg Tbr 

teg atg 
Ser Met 

gtg agt 
Val Ser 
375 
tgg get 
Trp Ala 
390 

aag gtg 
Lys Val 

aca gcg 
Thr Ala 

tic aat 
Phe Asn 



ate gac aag 
He Asp Lys 

265 
ttt ggc ttt 
Phe €[y Pke 
280 

gtg gac acc 
Val Asp Thr 

tac atg gca 
Tyr Mel Ala 

gta aat tea 

Val Asn Ser 

330 

gat atg ttc 
Asp Met Phe 

345 
ctg gat tat 
Leu Asp Tyr 
360 

aac tac get 
Asn Tyr Ala 

ttc ggg tta 
Phe Gly Leu 

aat aca gcc 
AsFi Thr Ala 
410 

gtt gtg etc 
Val Val Leu 

425 
gat gcc acc 
Asp Ala Thr 
440 



gta gaa gat 
Val Glu Asp 

gga gag cat 
Gly Glu His 
285 

tat gtg ttc 
Tyr Val Phe 

300 
att cct ttt 
He Pro Phe 
315 

acg tat tat 
Thr Tyr Tyr 

age ttt acg 
Ser Phe Thr 

tat ttc att 
Tyr Phe He 
365 

aac att acc 
Asn He Thr 

380 
tgg atg tea 
Trp Met Ser 
395 

alt aat aac 
He Asn Asn 

gaa cag tgg 
Glu Gin Trp 

tat acc ccg 
Tyr Thr Pro 
445 



cat ttt tat 
His Phe Tyr 
270 

tac aac aac 

Tyr .Asn Asn 

aac cag tat 
Asn Gin Tyr 

atg ctt aac 
Met Leu Asn 
320 

tec aaa ttt 
Ser Lys Phe 

335 
get gat aca 
Ala Asp Thr 
350 

tac ggt aat 
Tyr Gly Asn 

ggt aag cca 
Gly Lys Pro 

get aac gag 
Ata Asa Glu 
400 

gcg aac tec 
Ala Asn Ser 
415 

agi gat gag 
Ser Asp Glu 
430 

aaa acg ggc 
Lys Thr Gly 



816 



8S4 



912 



960 



10O8 



1056 



1104 



1152 



1200 



J 248 



1296 



2 344 



10 



20 



30 



40 
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agt get gcg cat 
Ser Ala Ala His 
450 

igg acg gat cca 
lip Tir Asp Pt-0 
465 

aag ctg gtg ctt 
Lys Leu Val Leu 



tat acc 
Tyr Thr 

gca gtt 
Ala Yal 

tgg ttc 
Trp Phe 
530 
aac tgg 
Asn Trp 
545 

gac ggc 
Asp Gly 

act ilc 
Thr Phe 

aat gag 
Asn Glu 

gat gcg 
Asp Ala 
610 
cag all 
G!n lie 
625 



cag aaa 

Gin Lys 
500 

ggc aac 

Gly Asi] 
515 

gag aac 

Glu Asn 

tgg atg 
Trp Met 

itc aaa 
Phe Lys 

tea aac 
Ser Asn 
580 
tat gtg 
Tyr Val 
595 

gtc tec 
Val Ser 

ttc tgg 
Phe Trp 



gcc tat acc 
Ala Tyr Thr 
455 

aaa gcg atg 
Lfs Ala Met.. 

470 
tgg cag gtc 
Trp Gin Val 
485 

gat aat gat 
Asp Asn Asp 

ggt age gga 
Gly Ser Gly 

agt ttg ctg 
Ser Leu Leu 
535 

tct aaa cgc 
Ser Lys Arg 
550 

aca gat ggc 
Thr Asp Gly 
565 

ggl aag aaa 
Gly -Lys Lys 

aaa gcc tat 
Lys Ala Tyr 

ttt age cgt 
Phe Ser Arg 
615 

tec ggt gac 
Ser Gly Asp 
630 



gat ttc 
Asp Phe 

gca gac 
Ala Asp 

ccl att 
Pro lie 

gaa gcc 
Glu Ala 
505 
ggc cag 
Gly GlB 
520 

ctt gat 
Leu Asp 

get tat 
Ala Tyr 

ggt gaa 
Gly Glu 

ggc aat 
Gly Asn 
585 
aac gag 
Asn Glu 
600 

tec ggc 
Ser Gly 

caa gag 
Gin Glu 



act itc 
Thr Phe 

aat gtg 

AsB Val.. 

475 
cag aaa 
Gin Lys 
490 

tat atg 
Tyr Met 

tac agg 
Tyr Arg 

ttt acg 
Phe Thr 

ctg ttt 
Leu Phe 

555 
atg gta 
Met Val 
570 

gaa alg 
GU Met 

tac gcg 
Tyr Ala 

acg caa 
Thr Gin 

teg acg 
Ser Thr 
635 



ccg aca 
Pro Thr 
460 

cat aac 

His km 

tgg act 
Trp Thr 

acg get 
Thr Ala 

ata cct 
lie Pro 
525 
aat acg 
Asn Thr 
540 

gat ggt 
Asp Gly 

tgg ggt 
Trp Gly 

cgc aat 
Arg Asn 

cgc teg 
Arg Ser 
605 
ggc gca 
Gly Ala 
620 

ttt ggt 
Phe Gly 



tct ggg aga 
Ser Gly Arg 

aat ggg atg 
Asa GJy Met 
480 

tea acg ccc 
Ser Thr Pro 

495 
cag aat tat 
Gin Asn Tyr 
510 

tea gga caa 
Ser Gly Gin 

gcc gcc aaa 
Ala Ala Lys 

gtg ggt ate 
Val Gly He 
560 

cgc tea aat 
Arg Ser Asn 

575 
caa tac ccg 
Gin Tyr Pro 
590 

aag aaa gcc 
Lys Lys Ala 

cag gcg aat 
Gin Ala Asn 

get ttt caa 
Ala Phe Gin 
640 



1393 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



19Z0 



10 



20 



30 



40 
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caa get 
Gin Ala 

tgg age 

Jrp..Ser 

tig tac 
Leu Tyr 

ttt cat 
P&e His 
690 
cca tgg 
Pro Trp 
705 

til gcc 
Phe Ala 

age gaa 
Ser Glu 

atg gcg 
Met Ala 

cag tat 
Gin Tyr 
770 
gga gaa 
Gly Glu 
785 

tic tgg 
Phe Trp 

gcc ggc 
Ala Gly 



gig aat gca ggg 
Val Asn Ala Gly 
645 

tgg gat atg gca 

.Jrp Asp Met Ala 



660 
aaa cgt 
Lys Arg 
675 

tec gag 
Ser Glu 

aac gca 
Asn Ala 

aaa tat 
Lys Tyr 

gcg aag 
Ala Lys 
740 
ctt gaa 
Leu Glu 
755 

atg ttc 
Met Phe 



get act 
Ala Thr 

tct aac 
Ser Asn 

caa gcg 
Gin Ala 
710 

acg aat 
Tlir Asn 
725 

atg get 
Met Ala 

tat ccg 
Tyr Pro 

gga ggt 
Gly Gly 



ctt acg gca 
Leu Thr Ala 

ggc ttt aca 

Gly ,¥h£ ;Thr 
665 

gaa atg get 
Glu Met Ala 

680 
ggc age tct 
Gly Ser Ser 
695 

cgt aca ggc 
Arg Thr Gly 



acg cgc atg 
Thr Arg Met 

agt gat act 
Ser Asp Thr 
745 

aag gac acg 
Lys Asp Thr 

760 
aat tta clt 
Asn Leu Leu 
775 

att tat ctt 
He Tyr Leu 



aca aac aag agt 
Thr Asn Lys Ser 
790 

ttc ggt gel cag cgt cct ggc 
Phe Gly Ala Gin Arg Pro Giy 

805 

ate gat gat eta ccg gtt ttt 
lie Asp Asp Leu Pro Yai Phe 
820 825 



agt atg tct 
Ser Met Ser 
650 

ggc act tat 

Giy Tar Tyr 

get III gca 
Ala Phe Ala 

ggt ate aac 
Gly He Asn 
700 

gac aat acg 
Asp Asn Thr 
715 

aat ttg ctt 
Asn Leu Len 
730 

ggc gtt ccc 
Gly Yal Pro 

aac acg tac 
Asn Thr Tyr 

alt get cct 
lie Ala Pro 
780 

ccg cag ggg 
Pro Gin Gly 

795 
ggt cga aca 
Gly Arg Thr 
810 

gtg aag tit 
Val Lys Phe 



ggc gtt cct tat 
Gly Val Pro Tyr 
655 

cca acg get gag 
Pro Thr .Ala ..Giii 



570 
ccg gfc 
Pro Val 
685 

gag gaa 
Glu Glu 

ate att 
He He 

cct tat 
Pro Tyr 

atg atg 
Met Met 
750 
ggt ttg 
Gly Leu 
765 

gtt atg 
Val Met 

gat tgg 
Asp Trp 

ate age 
lie Ser 

ggc agt 
Gly Ser 
830 



atg cag 
Met Gin 

cgt tct 
Arg Ser 

agt cat 
Ser His 
720 
att tat 
He Tyr 
735 

cgc gcc 
Arg Ala 

aca caa 
Thr Gin 

aat cag 
Asn Gin 

ate gat 
lie Asp 
800 
tac acg 
Tyr Thr 
815 

att ctt 
He Leu 
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ccg atg aat ttg aac 
Pro Met Asn Leu Ash 
835 

age ttg acg age tac 
.^.Ser leu T!ir:,;S€T Tyr 
850 

aca aca acg tac gac 
Thr Thr Thr Tyx Asp 
865 

ata act tct aca gag 
He Thr Ser Thr GIu 
885 

cca gcg att aat tct 
Pro Ala lie Asn Ser 
900 

tec tct gta acg gtg 
Ser Ser Yal Thr Val 
915 

act gcc eta acg gga 
Thr Ala Leu Thr Gly 
930 

aaa tic act tac gtc 
Lys Phe Thr Tyr Val 
945 

gtg eta aat ggc gtt 
Yal Leu Asn Gly Yal 
965 

caa age ggc gtt lea 
Gin Ser Gly Val Ser 
980 

gga at gtg gac ggc 
Gly Phe Val Asp Gly 
995 

gtt tec gtc aaa gcc 
Val Ser Yal Lys Ala 
1010 



gcg caa 
Ala Gin 

acg aat 
Thr Asn 
855 
tgg aai 
Trp Asn 
870 

caa tat 
Gin Tyr 

acc aag 
Thr Lys 

ggt ggt 
Gly Gly 

gcg teg 
Ala Ser 

935 
aag ci t 
Lys Leu 
950 

aal aag 
Asn Lys 



tat caa 
Tyr Gin 
840 

etc gcg 
Leu Ala 

gat gat 
Asp Asp 

ggg tig 
Gly Leu 

aca ttg 
Thr Leu 
905 
tct gtg 
Ser Vai 
920 

aca ggc 
Thr Gly 

ggt tea 
Gly Ser 

gtg gaa 
Yal Glu 



acg aac acg aac 
Thr Asn Thr Asn 
985 

ttt gag act clt 
Phe Glu Thr Leu 
1000 

gca ggt act tat 
Ala Gly Thr Tyr 
1015 



gtg ggc 
Yal Gly 

ttc cgc 

Phe Arg 

att ggc 
lie GJy 
875 
aat aaa 
Asn Lys 
890 

caa gtg 
Gin Yal 

atg aca 
jMet Thr 

tgg tac 
Trp Tyr 

agt gca 
Ser Ala 
955 
tat gaa 
Tyr Glu 
970 

cat gca 
His Ala 

gga gac 
Gly Asp 

acg atg 
Thr Met 



ggg acc att 
Gly Thr He 

845 
att tat ccg 

lie Tyr .Pr9:- 
860 

ggt teg gtg 
Gly Ser Yal 

gaa acc gtg 
Glu Thr Yal 

ttt acg act 
Phe Thr Thr 
910 

gag tac agt 
Glu Tyr Ser 

925 
tat gat act 
Tyr Asp Thr 
940 

tct get caa 
Ser Ala Gin 

gca gaa ttc 
Ala Glu Phe 

ggt tat act 
Gly Tyr Thr 
990 

aat gtt get 
Asn Val Ala 

1005 
aag gtl egg 
Lys Val Arg 
1020 



ggc aac 
Gly Asn 

ctt ggg 

Leu Gly 

aaa acc 
Lys Thr 
880 
act gtt 
Thr Yal 
895 

aag cct 
Lys Pro 

act tta 
Thr Leu 

gta cag 
Yal Gin 

tec gtt 
Ser Yal 

960 
ggc gtg 
Gly Vai 
975 

ggt aca 
Gly Thr 

ttt gat 
Phe Asp 

tat tea 
Tyr Ser 
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tec ggi gca ggc aa! ggc tea 
Ser Gly Ala Gly Asn Gly Ser 
J025 1030 
gtg acg gac ctt gcc ttg ccg 
Yai Tiir Asp Leu Ala Leu.f ro 
1045 

act get acg Itt age gtc teg 
Thr Ala Thr Phe Ser Val Ser 
1060 

gtc age tat gat ggt acc agt 
Vil Ser Tyr Asp Gly Thr Ser 
1075 

gcg att gta gag caa taa 
Ala He Val Glu Gin 
1090 



aga gcc ate tat gtg 
Arg Ala He Tyr Yal 
i035 

caa aca aca age tgg 
Gla Ilir Thr Ser Trp 
1050 

ctg agt aca ggt etc 
Leu Ser Thr Gly Leu 
1065 

tea ctt ggc att aat 
Ser Leu Gly lie Asn 
1080 



aat aac acc aaa 3120 
Asn Asn Thr Lys 
1040 

gat aca tgg ggg 3168 
Asp Tkr Trp Gly 
1055 

aac acg gtg aaa 3216 
Asn Thr Val Lys 
1070 

ttc gat aac ate 3264 
Phe Asp Asn lie 
1085 

3282 



10 



<2f0> 2 20 
<2I1> 3855 
<212> DM 

<213> Bacillus globisporus 

<220> 

<221> CDS 

<222> (1)... (3855) 
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<220> 

<221> sis_peptide 
<222> (D... (105) 



<400> 2 

atg cgt cca cca aac aaa gaa att cca egt att ctt get ttt ttt aca 48 

Met Arg Pro Pro Asn Lys Glu He Pro Arg He Leu Ala Phe Phe Tbr 

15 10 15 

gcg itt acg tig ttt ggl tea acc ctt gcc ttg ctt cct get ccg cct 96 

Ala Phe Thr Leu Phe Gly Ser Thr Leu Ala Leu Leu Pro Ala Pro Pro 
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gcg cat 
Ala His 

acc gga 
Tiir fily 
50 

gai gac 
Asp Asp 

65 

gat tat 
Asp Tyr 

gal ccg 
Asp Pro 

gcc aat 
Ala Asn 

aag aat 
Lys Asn 
130 
tic tgg 
Phe Trp 
145 

ctt cat 
Leu His 

ttt gai 
Phe Asp 

cat gcg 
His Ala 

gca gga 
Ala Gly 
210 



gcc tat gtc 
Ala Tyr Val 
35 

gat acc tig 

.Asp- Thr .Im 



cU: itg ail 
Leu Leu He 

cgt cca aat 
Arg Pro Asn 

85 . 

aac aaa act 
Asn Lys Thr 

100- 
cca afg acc 
Pro Met Thr 
]J5 

cca gta cga 
Pro Val Arg 

gaa cca tea 
Glu Pro Ser 

gcc aca ggg 
Ala Thr Gly 
165 

age ggg ggi 
Ser Gly Gly 
180 

ggt gaa cag 
Gly Giu Gin 
195 

tat gga eta 
Tyr Gly Leu 



age age 
Ser Ser 

acg eta 

Thr: Leo 

55 
git caa 
Val Gin 
70 

age ata 
Ser He 

tgg tea 
Trp Ser 

ate acg 
He Thr 

atg acg 
Met Thr 
135 
ggc gga 
Gly Gly 
150 

gat aat 
Asp Asn 



eta gga aat etc 

Leu Gly Asn Leu 
40 

act gtt gat aac 

..Thr .'Ya! A^-p Asn 



gcg gig 
Ala Yal 

acg ccg 
Thr Pro 

get gta 
Ala Val 
105 
act tec 
Thr Ser 
120 

gtc aag 
Val Lys 

ggg gta 
Gly Val 

atg tat 
Met Tyr 



att tct teg agt gtc 
lie Ser Ser Ser Val 
45 

ggt gcg gag ccg agt 

Gly Afa Glu -.Pro Ser 
60 

ggt atf iig aag gig 
Gly He Leu 



caa aac 
Gin Asn 

75 

age gcg aag acg ccg 
Ser Ala Lys Thr Pro 
90 

gga get 
Gly Ala 



gac clg clg egg 
Asp Leu Leu Arg 
185 
tec ggt 
Ser Gly 
200 

gat age 
Asp Ser 



gga gat 
Gly Asp 



tta gtc 
Leu Val 
215 



aat atg 
Asn Met 

aag gcg 
Lys Ala 

ttc tea 

Phe Ser 
155 

ggc ate 

Gly lie 
170 

aat teg 

Asn Ser 

ggt ccg 
Gly Pro 

gat ggc 
Asp Gly 



acg att aat 
Thr lie Asn 

no 

aag att gag 
Lys He Glu 
125 

gac ggc act 
Asp Gly Thr 
140 

gac ggt gtg 
Asp Gly Yal 

egg age ttc 
Arg Ser Phe 

tec aat cat 
Ser Asn His 
290 

ctt att tgg 
Lea He Trp 

205 
ggc tac GCc 
Gly Tyr Pro 
220 



Lys Val 
80 
atg ctg 
Met Leu 
95 

acg aca 
Thr Thr 

att acc 
He Thr 

acg eta 
Thr Leu 

cgc tic 
Arg Phe 
160 

aat get 
Asn Ala 
175 

gcc gcc 
Ala Ala 

agt acg 
Ser Thr 

tat aca 
Tyr Thr 
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gat age 
i\sp Ser 
225 

gag gga 
mn Gly 

gga acc 
Gly Thr 

ccg ccl 
Pro Pro 

gat acg 
Asp Thr 
290 
aaa aat 
Lys Asn 
305 

lac ggg 
Tyr Gly 

cct tci 
Pro Ser 

ate aaa 
lie Lys 

tea gcg 
Ser Ala 
370 
ttt tat 
Phe Tyr 

gtg cgt 
Yal Arg 



aca acc 
Thr Thr 

cgt cgt 

ccc aag 
Pro Lys 
260 
atg ctg 
Met Leu 
275 

aat caa 
Asn Gin 

ate ccc 
He Pro 

gaa acc 
Glu Thr 

gcg tea 
Ala Ser 
340 
atg ate 
Met He 
355 

aat gtg 
Asn Yal 

cca ggc 
Pro Gly 

agt aic 
Ser He 



ggt caa atg 
Gly Gin Met 
230 

tat gcg aaa 
Tyr Ala Lys 
245 

gaa all atg 
Glu lie Met 

ccl aag tgg 
Pro Lys Trp 

acg gag ttt 
Thr Gli3 Phe 
295 

ata gat get 
lie Asp Ala 

310 
aac tat ggt 
Asn Tyr Gly 
325 

acg act tci 
Thr Thr Ser 

gga ait aca 
Gly He Thr 

acg acc caa 
Thr Thr Gin 
375 

cat aac gag 
His Asn Glu 
390 

gat cct tac 
Asp Pro Tyr 
405 



gag ttt tat 
Glu Phe Tyr 

caa aac gtg 
GlB Asn Vai 
250 

acc gac gta 
Thr Asp Val 
265 

teg ctt gga 
Ser Leu Gly 
280 

acg aat aat 
Thr Asa Asn 

lac gcc ttc 
Tyr Ala Phe 

gaa ttc gcg 
Glu Phe Ala 
330 

11 a aag tea 
Leu Lys Ser 

345 
aaa ccc cgc 
Lys Pro Arg 
360 

ggg acg gac 
Gly Thr Asp 

tat cag gat 
Tyr Gin Asp 

aat get aac 
Asn Ala Asn 
410 



I at ggt ggg 
Tyr Gly Gly 

235 

gaa tat tat 

Glu Tyr. ...Tyr 

ggg gaa ate 
Gly Glu lie 

ttc atg aac 
Phe Met Asn 
285 

gtg gat acg 
Val Asp Thr 

300 
gac tat gac 
Asp Tyr Asp 
315 

tgg aat acg 
Trp Asn Thr 

aca atg gat 
Thr Met Asp 

aic git acg 
lie Val Thr 
365 

gcg aca aat 
Ala Thr Asn 

380 
tat ttc alt 
Tyr Phe He 
395 

gaa cgt get 
Glu Arg Aia 



acc cct cct 
Thr Pro Pro 

240 

att atg etc 

ile Mel .Lea . 
255 

aca ggg aaa 
Thr Gly Lys 
270 

ttt gag tgg 
Phe Glu Trp 

tat cgt gcc 
Tyr Arg Ala 

tgg aaa aag 

Trp Lys Lys 

320 

act aat ttc 
Thr AsT^ Phe 
335 

get aaa ggc 
Ala Lys Gly 
350 

aag gal get 
Lys Asp Ala 

ggc ggt tat 
Gly Gly Tyr 

ccc gta act 
Pro Yal Thr 
400 

tgg ttc tgg 
Trp Phe Trp 
415 
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aal cat tec 
Asn His Set 

gac gag acg 

435 

aat ttc aca 

Asn Phe Thr 

450 

get tac acg 

Aia Tyr Thr 
465 

tac cca ggL 

Tyr Pro Gly 

ggc att caa 
Gly He Gin 

cag gag caa 
Gin Glu Gin 
515 

aaa tgg ggc 
Lys Trp Gly 
530 

aac aat ccg 
Asn Asn Pro 
545 

eta acg cct 
Leu Thr Pro 

cca tgg tac 
Pro Trp Tyr 

cag ctg egg 
Gin Leu Arg 
595 



aca gat 
Thr A.SP 
420 

gat aaa 

Asp Lys 

aca ggc 
Thr Gly 

agt gga 
Ser Giy 

gcc cag 
Ala Gin 
485 
tac aat 
Tyr Asn 
500 

agg gca 
Arg Ala 

atg gat 
Met Asp 

aat ccc 
Asn Pro 

git ttc 

Val Phe 
565 

ttc gga 

Phe Gly 
580 

tac tec 

Tyr Ser 



gcg c 1 1 aa t 
Aia Leu Asn 

gta tct teg 

Vaf Ser Ser 
440 

cac alg tct 
His Met Ser 

455 
gcg cag cgt 
Aia Gin Arg 
470 

egg tat gcg 
Arg Tyr Ala 

aaa ggc gaa 
Lys Gly Glu 

gtt atg eta 
Val Met Leu 
520 

acc ggc gga 
Thr Gly Gly 

535 
gat tta tac 
Asp Leu Tyr 
550 

Gga gig cat 
Arg Val His 

teg act gcg 
Ser Thr Ala 

ctg ate cct 
Leu lie Pro 
600 



aaa ggg ale gta 
Lys Gly He Val 
425 

ggt gga gcg tta 

•Gly Gly Ala ieu 



cag acg 
Gin Thr 

gtt tgg 
Val Trp 

act acg 
Tkr Thr 
490 
egg ate 
Arg lie 
505 

tec tec 
Ser Ser 

tic aat 
Phe Asn 

get egg 
Ala Arg 

ggg aac 
Gly Asn 
570 
gag gag 
Glu Glu 
585 

tat atg 
Tyr Met 



atg tac 
Met Tyr 
460 
caa acg 
Gin Thr 
475 

ctt tgg 
Leu Trp 

aat tgg 
Asn Trp 

gtg aac 
Val Asn 

cag cag 

Gin Gin 
540 

tgg atg 

Trp Met 
555 

aac cat 

Asn His 

gcc tec 
Ala Ser 

tat gcc 
Tyr Ala 



ggt igg tgg aat 
Giy Trp Trp Asn 
430 

tat tgg itt ggc 

Tyr Trp Phe ^Gly. 
445 

gaa ggg ggg egg 
Glu Gly Gly Arg 



get aga 
Ala Arg 

tct ggc 
Ser Gly 

get gcc 
Ala Ala 
510 
aat ggc 
Asn Gly 
525 

gat ggc 
Asp Gly 

cag ttc 
Gin Phe 

cag cag 
Gin Gin 

aaa gag 
Lys Glu 
590 
tat gag 
Tyr Glu 
605 



acc ttc 
Thr Phe 
480 
gat att 
Asp lie 
495 

ggg atg 
Gly Met 

cag gtg 
Gin Val 

acg acg 
Thr Thr 

agt gcc 
Ser Ala 
560 
cgc cag 
Arg Gin 
575 

gca att 
Ala He 

aga agt 
Arg Ser 
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Ala Tyr 
610 

cca aca 

Pro Tbr 
625 

gac tgg 
Asp Trp 

gat ate 
Asp He 

gca ata 
Ala He 

ttg aca 
Leu Thr 

690 
cag aaa 
GlB Lys 
705 

gtg gat 
Val Asp 



gag aat 
GIu Ash 

gat gcg 

.Asp .Ala 

Ctg Ctg 

Leu Leu 

tal tta 
Tyr Leu 
660 
act ggc 
Thr Gly 
675 

gac atg 
Asp Met 

gtg cag 
Val Gin 

gtg ttt 
Val Phe 



ggg aat 
Gly Ash 



ggg etc 
Gly Leu 
615 

gcc gtc aaa aat 

Lys Asri 



gat gat 
Asp Asp 

aat atg 
Asn Met 

gga gca 
Gly Ala 
770 
aag ctg 
.Lys Leu 
785 



ggc gcc 
Gly Ala 
740 
act get 
Thr Ala 
755 

aag agt 
Lys Ser 

cac ggt 
His Gly 



630 
get gca 
Ala Ala 
645 

ccg tct 
Pro Ser 

ggt caa 
Gly Gin 

cct etc 
Pro Leu 

gat tac 
Asp Tyr 
710 
ccg gat 
Pro Asp 
725 

agt tat 
Ser Tyr 



cct gtg 
Pro Val 

ggg tea 
Gly Ser 

acc ate 
Thr He 

680 
ttt all 
Phe He 
695 

gta ggg 
Val Gly 

acg acg 
Thr Thr 

aac tat 
Ash Tyr 



gtt egg 
Val Arg 

tac acg 
Tyr Jhr 

gta gat 
Val Asp 
650 
tgg att 
Trp He 
665 

cga lat 
Arg Tyr 

aaa aaa 
Lys Lys 

cag get 
Gin Ala 

cag teg 
Gin Ser 
730 
gag age 
Glu Ser 
745 

tea ggc 
Ser Gly 



cca ttg atg caa 
Pro Leu Met Glu 
620 

geA get tgg afg 
Asp. Ala Trp Mel 
535 

aaa cag cag acg 
Lys Gin Gin Thr 



cag gat aat ggg 
Glu Asp Asn Gly 
760 

ggc agt tac acg ccg get 
Gly Ser Tyr Thr Pro Ala 
775 

let get gga act tct gU 
Ser Ala Gly Thr Ser Val 
790 



gac tat 
Asp Tyr 

teg git 
Ser Val 

ggt gcc 
Gly Ala 
700 
tec gtc 
Ser Val 
715 

agt tic 
Ser Phe 

ggc act 
Gly Thr 

teg tta 
Ser Leu 

etc caa 
Leu Gin 
780 
acg aat 
Thr Asn 
795 



gcg cga 
Ala Arg 
670 
aat ccg 

Asn Pro 

685 

att att 
He He 

act tec 
Thr Ser 

acg tac 
Thr Tyr 



tat ttt 
Tyr Phe 
750 
agt ttt 
Ser Phe 
755 

Icc tat 
Ser Tyr 

aac age 
Asn Ser 



gcc tat 
Ala Tyr 

til ggi 
Phe Giy 
640 
agt aag 
Ser Lys 
655 

ggc aat 
Gly Asn 

gac acg 
Asp Thr 

cca aca 
Pro Thr 

gtt gat 
Val Asp 
720 
tac gat 
Tyr Asp 
735 

aag caa 
Lys Gin 



act tta 
Thr Leu 

ate gti 
lie Val 

gca get 
Ala Ala 
800 
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alg aca 
Mei Thr 

ggc tgg 

gtg acg 
Val Thr 

get gcc 
Ala Ala 

850 
ctt tct 
Leu Ser 
865 

acc gga 
Thr Gly 

get ggt 
Ala Gly 

glc tec 
Yal Ser 

att tit 
lie Phe 
930 
gca aat 
Ala Asa 
945 

gca ggt 
Ala Gly 

aca ggc 
Thr Gly 



tcl tat gca 
Ser Tyr Ala 
805 

gcg act ggg 

820 
gca ggt aea 
Ala Gly Thr 
835 

gtg age gca 
Val Ser Ala 

ggc aat teg 
Gly Ash Ser 

tat acg gga 
Tyr Thr Gly 
885 

gtc acc ttc 
Yal Thr Phe 

900 
ttg cgt tat 
Leu Arg Tyr 

gtt aat gga 
Val Asn Gly 

tgg gac act 
Trp Asp Thr 

gtg aat gtt 
Val Asn Val 
965 

aat gli aac 
Asn Val Asn 
980 



age ttg gaa 
Ser Leu Glu 

aag gac alt 

get tct let 
Ala Ser Ser 

840 

act act teg 
Thr Thr Ser 

855 
gtt get gca 
Val Aia AJa 
870 

act gga ttt 
Thr Gly Phe 

tat cca aag 
Tyr Pro Lys 

gcg aat get 
Ala Asn Ala 
920 

aaa aga gtg 
Lys Arg Val 
935 

tgg tct aca 
Trp Ser Thr 
950 

gig acc tat 
Val Thr Tyr 

ate gac aac 
lie Asp Asn 



gca tta aaa get 
Ala Leu Lys Ala 
810 

tat ggg gat glc 

Tyr Gly Asp Vai 
825 

aaa tct alt get 
Lys Ser lie Ala 



caa tac 
Gin Tyr 

aag gcg 
Lys Ala 

gta gat 
Val Asp 
890 
gtg aaa 
Val Lys 
905 

tea ggc 
Ser Gly 

aag tec 
Lys Ser 

caa tct 
Gin Ser 

aaa tat 
Lys Tyr 
370 
ate acg 
lie Thr 
985 



gaa get 
Glu Ala 
860 
ice ata 
Ser He 
875 

ggt ttg 
Gly Leu 

act ggc 
Thr Gly 

acg get 
Thr Ala 

acc teg 
Thr Ser 
940 
gag aca 
Gin Thr 
955 

tac tec 
Tyr Ser 

gta cct 
Val Pro 



get get 
Ala Ala 

acc tat 
Thr .Tyr 
830 
gtt aca 
Val Thr 
845 

gag gat 
Glu Asp 

aac acg 
Asn Thr 

ggg 3.at 
Gly Asn 

ggt gac 
Gly Asp 
910 
aag tea 
Lys Ser 
925 

etc get 
Leu Ala 



ggg gaa 2448 

Gly Glu 

815 

gtg aaa 2496 

Val lys 



ggt gtt 
Gly Val 

gca teg 
Ala Ser 

aat cat 
Asn His 
880 
gat ggc 
Asp Gly 
895 

tac aat 
Tyr Asn 

gtc agt 
Val Ser 

aat etc 
Asn Leu 



clg ccg ttg acg 
Leu Pro Leu Thr 
960 

gat gcg gga gat 
Asp Ala Gly Asp 
975 

ttt gcg cca aft 
Phe Ala Pro He 
990 
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ate ggi aag tat gaa gca gag agt get gag cti tct ggt ggc age tea 3024 
He Gly Ly5 Tyr Glu Ala GIu Ser Ala Glu Leu Ser Gly Gly Ser Ser 

995 1000 1005 

tig aac acg aac cat igg tac tac ngt ggi acg gcA Itt gta gac ggt 3072 
•4ey AsB Thr -Asn His Trp Tyr Tyr Ser -Gly Thr Ala Piie -¥al •■^Asi) Giy 

1010 1015 1020 

ttg agt get gta ggc gcg cag gtg aaa lac aac gtg aat gtc cct age 3120 
Leu Ser Ala Val Gly Ala Gin VaL Lys Tyr Asn Val Asn Val Pro Ser 
1025 1030 1035 1040 

gca gga agt tat cag gta gcg ctg cga tat gcg aat ggc agl gca gcg 3168 
Aia Gly Ser Tyr Gin Vai Ala Leu Arg Tyr Ala Asn GLy Ser Ala Ala 

1045 1050 1055 

acg aaa acg ttg agi act tat ate aat gga gcc aag ctg ggg caa acc 3216 
Thr Lys Thr Leu Ser Thr Tyr lie ksu Gly Ala lys Leu Gly GIe Thr 

1060 1065 1070 

agt ttl acg agt cct ggt acg aat tgg aat gtt tgg cag gat aat gtg 3264 
Ser Phe Thr Ser Pro Gly Thr Ase Trp Asn Val Trp Gin Asp Asn Val 

1075 1080 1085 

caa acg gtg acg tta aat gca ggg gca aac acg att gcg ttt aaa tac 3312 
Gin Thr Val Thr Leu Asn Ala Gly Ala Asn Thr He Ala Phe Lys Tyr 

1090 1095 1100 

gac gcc get gac age ggg aac ate aac gta gat cgf ctg ctt cti tea 3380 
Asp Ala Aia A,sp Ser Gly Asn He Asn Val Asp Arg Leu Leu Leu >Ser 
1105 1110 1115 1120 

act teg gca gcg gga acg ccg gtt tct gag cag aac ctg eta gac aat 3408 
Thr Ser Ala Ala Gly Thr Pro Val Ser Glu Gin Asn Leu Leu Asp Asn 

1125 1130 1135 

ccc ggt ttc gag cgt gac acg agt caa acc aat aac tgg att gag tgg 3456 
Pro Gly Phe Glu Arg Asp Thr Ser Gin Thr Asn Asn Trp He Glu Trp 

1140 1145 1150 

cat cca ggc acg caa get gii get ttt ggc gtt gat age ggc tea acc 3504 
His Pro Gly Thr Gin Ala Val Ala Phe Gly Val Asp Ser Gly Ser Thr 

1155 1160 1165 

acc aat ccg ccg gaa tec ccg tgg teg ggt gat aag cgt gcc tac ttc 3552 
Thr Asn Pro Pro Giu Ser Pro Trp Ser Gly Asp Lys Arg Ala Tyr Phe 
1170 1175 1180 
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ttt gca gca ggt gcc tat caa caa age ate cat caa acc att agt gtt 3600 
Phe Ala Ala Gly Ala Tyr Gin Gin Ser lie His Gin Thr He Ser Yal 
1185 1190 1195 1200 

cct gtt aat aat gta aaa tac aaa ttt gaa gcc tgg gtc cgc alg aag 3648 
Pro Yal Asa, Asn Yal Lys Tyr.lys FBe Glu AU J.rp .YaKArg Met Lys 

1205 1210 1215 

aat acg acg ccg acg acg gca aga gcc gaa att caa aac tat ggc gga 3696 
Asn Thr Thr Pro Thr Thr Ala Arg Ala Glu He Gin Asn Tyr Gly Gly 

1220 1225 1230 

tea gcc att tat gcg aac ata agt aac age ggt git tgg aaa tat ate 3744 
Ser Ala He Tyr Ala Asn lie Ser Asn Ser Gly Val Trp Lys Tyr He 

1235 1240 1245 

age gta agt gat att atg gtg acc aat ggt cag ata gat gtt gga ttt 3792 
Ser Val Ser Asp He Met Val Thr Asn Gly Gin He Asp Val Gly Phe 

1250 1255 1260 

tac gtg gat tea cct ggt gga act aeg ctt cac att gat gat gtg cgc 3840 
Tyr Val Asp Ser Pro Gly Gly Thr Thr Leu His He Asp Asp Val Arg 
1265 1270 1275 1280 

gla acc aaa caa taa 3855 
Yal Thr Lys Gin 
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